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(54) NUMERICAL CONTROL SYSTEM AND METHOD FOR INPUTTING AND SETTING CONTROL 
SOFTWARE FOR NUMERICAL CONTROLLER 



(57) When a system is activated, a host computer 

(2) reads modules from an external nonvolatile memory 

(3) , reconstructs control software for a machine in 
accordance with a system configuration information 
storage file (OR), and transfers the control software to a 
volatile memory (b) of each numerical control device. 
Various types of modules are stored collectively in the 
external nonvolatile menfK>ry (3) without duplication. In 
updating the control software, it is necessary only that 
data be updated for the software modules in the exter- 
nal nonvolatile memory (3) alone. 
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Description 
Technical Field 

The present invention relates to an apparatus and a s 
method for downloading progran^, data, etc. necessary 
for the operation of numerical control devices from an 
external memory into the numerical control devices. 

Background Art 10 

Conventionally known are factory automation sys- 
tems in which a machine is operated with a plurality of 
numerical control devices controll^ by means of one 
host computer and factory automation systems i n which 15 
a plurality of numerical control devices are arranged in 
one local area network (LAN) and connected to one 
another, and a plurality of machines can be drivingly 
controlled for each of the numerical control devices. 

Machines that are drivingly controlled by means of 20 
numerical control devices include machine tools, such 
as NC lathes, NC milling machines, etc.. and various 
machines, including motor-operated injection molding 
machines, IrKlustrial robots, etc. In a conventional 
numerical control device, a series of control software 2S 
programs for drivingly controlling each machine used to 
be ^seclalized for each machine and previously stored 
in a self-perfecting manner in a nonvolatile memory, 
e.g., a ROM (read-only semiconductor memory), hard 
disk, etc., in the numerical control device. 30 

In some cases, a plurality of machines of the same 
type and numerical control devices therefor may be 
arranged In one local area network. Since machine con- 
trol software Is mounted in each numerical control 
device, however, updating the software requires soft- 35 
ware writing operation for each numerical control device 
despite the sameness in the type of the machines to be 
drivingly controlled, thus entailing trout>lesome opera- 
tion. 

With the recent improvement of the functions of 40 
numerical control devices, the file sizes of system soft- 
ware for the body of each numerical control device and 
control software for machines tend to enlarge. However, 
a user does not always use all functions that are 
included in the control software, and It is financially 45 
wasteful for the user to be forced to increase the storage 
capacity of the nonvolatile memory in order to mount 
such control software. In executing the control software, 
all the control software need not always be read to a vol- 
atile memory. As the file size of the control software so 
enlarges, however, the necessary storage capacity of 
the volatile menK)ry inevitably increases. In the case 
where only some of the functions of the control software 
are used, in particular, mounting the excessive-capacity 
volatile memory entails an economical burden. 55 

If the file size of the control software Is enlarged, 
moreover, another control software cannot be addition- 
ally stored in the nonvolatile memory de^ite the pres- 



ence of some margin in the nonvolatile memory. If those 
nonvolatile memories which have extra storage regions 
remaining therein increase in number on the network, 
effective use of the nonvolatile memories in the whole 
system will be hindered. 

Actually, a routine for common processing exists 
between control software programs for different pur- 
poses. As mentioned before, however, the conventional 
control software has a self-perfecting form. If a plurality 
of control software programs are mounted in tiie sys- 
tem, therefore, a plurality of routines exist duplicately In 
the local area network, resulting in a waste of the non- 
volatile memories. 

According to conventional numerical control 
devices for machines, moreover, each numerical control 
device is used corresponding to one or more machines, 
tf any one of the numerical control devices goes wrong, 
therefore, there Is no numerical control device to back It 
up, so tiiat all the machines that are connected to the 
faulty numerical control device are disabled. 

In the case where each numerical control device is 
used corresponding to a plurality of machines or their 
control axes, in particular, excessive load acts on a spe- 
cific numerical control device, possibly causing a sys- 
tem enor or lengthening the operating time. In this case, 
there is no problem if some of those machines or their 
control axes which are connectol to tiiis numerical con- 
trol device can be controlled by means of another 
numerical control device that has a relatively large load 
to Sf^re. It Is difficult, however, to achieve this by a con- 
ventional technique, since each of the control software 
programs nrK)unted In each numerical control device 
must be thoroughly improved every time overloading or 
other problem Is recognized. 

Disclosure of the Invention 

The object of the present invention Is to provide a 
numerical control system, capable of easily updating 
control software and the like and effectively utilizing 
resources, such as nonvolatile memories, volatile mem- 
ories, etc. in the whole system, and an input setting 
method for control software for numerical control 
devices in tiie numerical control system. 

In order to achieve the above object, a numerical 
control system according to the present invention com- 
prises a host computer, a plurality of numerical control 
devices connected to the host computer by means of an 
information transmission tine, and an external storage 
device connected to the host conputer by means of tiie 
Information transmission line, each of the numerical 
control devices including a volatile memory and a non- 
volatile memory stored with communication software for 
information transmission to and reception from the host 
computer, the host computer Including a CPU and a 
nonvolatile memory stored with communication soft- 
ware, and tiie host computer having functions to read 
control software from the external storage device and 
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transfer the control software to the volatile memory of 
the numerical control device corresponding thereto. 

Preferably, the nonvolatile memory of the numerical 
control device is stored with part of the control program 
of the numerical control device, besides the communi- s 
cation software, the remaining part of the control pro- 
gram being stored in the external storage device. 

Preferak)ly, the external storage device stores the 
control software in the form of a plurality of modules 
divided individually for functbnal elements, and also 10 
stores module configuration data fa providing informa- 
tion for combining the modules to construct the control 
software, the host computer is further provided with 
control software generating software for constructing 
control software proper to each numerical control is 
device* and the host computer reads the modules from 
the external storage device in accordance with the con- 
trol software generating software, constructs control 
software con^esponding to each numerical control 
device in accordance with the modules, and transfers 20 
the control software to the volatile memory of each 
numerical control device. 

Further, an input setting method for control software 
for numerical control devices according to the present 
invention comprises (a) connecting one or more numer- 25 
ical control devices and a host computer by means of an 
information transmission line and loading communica- 
tion software programs individually into nonvolatile 
memories in the numerical control device(s) and the 
host computer, (b) connecting an external nonvolatile 30 
memory to the information transmission line, storing the 
external nonvolatile mevnory with control software for 
drivingly controlling a machine by means of the numeri- 
cal control device(s), and storing a system configuration 
information storage file indicative of the correlation 35 
between the numerical control device(s) and the control 
software, (c) individually activating the communication 
software programs when the power supply is connected 
and transfemng the control software corresponding to 
each numerical control device from tiie external nonvol- 40 
atile memory to the host computer through the informa- 
tion transmission line in accordance with the system 
configuration information software, and storing the con- 
trol software in the volatile memory of each numerical 
control device, and (d) causing ttie numerical control 45 
device(s) to analyze a read application program by 
means of the control software, thereby drivingly corrtrol- 
ling each axis of the machine. 

Preferably, the control software is composed of two 
or more software modules, tiie step (b) includes storing so 
the control software in the form of the software modules 
in the external nonvolatile memory, and the system con- 
figuration information storage file contains information 
to the effect that the software modules are combined 
into one control software corresponding to a specific ss 
numerical control device. 

Preferably, the control software is divided between 
a first portion required in common for the driving control 



of various machines without regard to the types of the 
machines and a second portion, the remainder, associ- 
ated with the driving control and proper to each individ- 
ual machine, the first portion of the control software 
being previously stored in the nonvolatile memory in 
each numerical control device, the step (b) includes 
storing the second portion of ttie control software in the 
external nonvolatile memory, and the step (c) reading 
tiie first portion of the control software from tiie external 
nwivolatile memory when the power supply is con- 
nect^J and transferring to and storing the first portion, 
along with tiie second portion of the control software 
stored in the nonvolatile memory of the numerical con- 
trol device, in the volatile memory of the numerical con- 
ti-ol device. 

Further preferably, the first and second portions of 
tiie conti-ol software are compost of one or nrrore com- 
binations of software modules each, tiie nonvolatile 
merrrory of the numerical control device and the exter- 
nal nonvolatile memory are stored witii the software 
modules of the first and second portions of the control 
software, req3ectively, and the system configuration 
information storage file contains information to the effect 
tiiat the software modules are combined Into one con- 
trol software corresponding to a sp^ific numerical con- 
trol device. 

1 According to the present invention, the machine 
control software need not be written In tiie nonvolatile 
memory of the numerical control device, so that the 
storage capacity of the nonvolatile memory can be 
economized. 

Since a series of control software programs is 
reconstructed by combining the divided software mod- 
ules and loading them into tiie volatile memory, moreo- 
ver, it is unnecessary for routines for the same 
processing to coexist duplicately in the nonvolatile 
memory in the system, so that tiie capacity of the non- 
volatile memory in the whole system can be econo- 
mized. 

Further, as the software modules are stored collec- 
tively in tiie extemal nonvolatile memory, in updating the 
control software, it is necessary only that data be rewrit- 
ten for the external nonvolatile memory alone, so tiiat 
updating operation for the control software is simple. 

Furthermore, load can be prevented from being 
concentrated on a specific numerical control device by 
transplanting the software modules of an overloaded 
numerical control device to another numerical control 
device, for exanple. In case of trouble in any specific 
numerical control device, moreover, the driving control 
of the machines can be continued by connecting a 
spare numerical control device in advance. 

Brief Description of the Drawings 

FIG. 1 is a block diagram showing a numerical con- 
ti'ol system according to one emtxxfiment of tiie 
present invention; 
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FIG. 2 is a conceptual diagram showing an example 
of module configuration data in a system configura- 
tion storage file; 

FIG. 3 is a t^lock diagram showing an example of 
the numerical control system in which a plurality of s 
numerical control des^ices and a plurality of 
machine tools are connects by means of a second 
information transmission line so that load on the 
numerical control devices can be disperse; 
FIG. 4 is a conceptual diagram showing an example io 
of the module configuration data in the system con- 
figuration storage file; 

FIG. 5 is a conceptual diagram showing an example 
of axis output information as servo configuration 
data in the system configuration storage file; is 
FIG. 6 is a conceptual diagram showing an example 
of address selection information as servo configu- 
ration data in the system configuration storage file; 
FIG. 7 is a conceptual diagram showing the opera- 
tion of a software module (servo COMM) for infor- 20 
matlon transfer between the numerical control 
devices and servo amplifiers for individual axes; 
FIG. 8 is a conceptual diagram showing an example 
of the module configuration data in the system con- 
figuration storage file; 25 
FIG. 9 is a block diagram showing another example 
of the numerical control system in which a plurality 
of numerical control devices and a plurality of 
machine tools are connected by means of the sec- 
OTKl information transmission tine so that load on 30 
the numerical control devices can be dispersed; 
FIG. 10 is a conceptual diagram showing an exam- 
ple of axis output informatbn as servo configuration 
data in the system configuration storage file; 
FIG. 11 is a conceptual diagram showing an exam- 3S 
pie of address selection information as servo con- 
figuration data in the system configuration storage 
file; 

FIG. 12 is a conceptual diagram showing an exam- 
ple of hardware configuration data in the system 40 
configuration storage file; 

FIG. 13 is a conceptual diagram showing an exam- 
ple of adaptability data in the system configuration 
storage file; 

FIG. 14 is a block diagram showing another exam- 45 
pie of the numerical control system in which a plu- 
rality of numerical control devices and a plurality of 
machine tools are connected by means of the sec- 
ond information transmission line so that load on 
the numerical control devices can be dispersed; so 
FIG. 15 is a flowchart showing an outline of auto- 
matic processing for handing over the driving con- 
trol of some servomotors to an alternative 
numerical control device having a sufficient capac- 
ity to process; ss 
FIG. 16 is a block diagram showing an example of 
the numerical control system in which a plurality of 
numerical control devices including a spare device 



and a plurality of machine tools are connected by 
means of the second information transmisaon line 
so that load on the numerical control devices can 
be dispersed; and 

FIG. 17 is a block diagram showing an example of 
the numerical control system designed such that a 
plurality of machines are selectively controlled try 
means of one numerical control device. 

Best Mode for Carrying Out the Invention 

Referring now to the block diagram of FIG. 1 , a sys- 
tem configuration of numerical control devices accord- 
ing to one embodiment of the present invention will be 
described. 

A plurality of numerical control devices #1 to #n are 
connected to one host computer 2 by means of an infor- 
mation transmission line t such as a LAN (local area 
network). The numerical control devices #1 to #n driv- 
ingly control machine tools, such as an NO lathe. NC 
milling nr^chine, etc., or machines, such as a motor- 
operated injection molding nr^achine. Industrial robot, 
etc. (not shown). Also, the host computer 2 is connected 
through bus with an external nonvolatile memory 3 such 
as a hard disk. 

Each of the numerical control devices #1 to #n 
mounts a CPU (central processing unit) for generally 
controlling each numerical control devica The CPU is 
connects with a nonvolatile menrary a, formed of a 
ROM, magnetic disK or the like, and a volatile menrrory 
b, fbrm^ of a RAM or the like. 

The nonvolatile memory a is load^ with communi- 
cation software COMM for the transfer of information 
between the CPU of each numerical control device and 
tiie host conputer 2, operation software necessary, for 
example, for activating the CPU, etc. However, the 
memory a is not loaded with any control sofhware for 
drivingly controlling the machines. 

TTie machine tools, such as an NC lathe, NC milling 
nnachine. etc., or machines, such as a ntotor-operated 
injection nfX)lding machine, industrial robot, etc.. are 
drivingly controlled by means of control software. This 
control software is divided into a plurality of divisions for 
individual functional elements. The divisions of the con- 
trol software are stored in tiie form of modules El . E2, 
E3. ... in the external nonvolatile memory 3. The func- 
tional elements that divide the control software include, 
for example, a program analyzing function necessary 
for executing application software programs such as 
user-generated machining programs, a preprocessing 
function required for pulse distribution, and an axis con- 
trol function necessary for driving individual axes of the 
machine tools. 

A confrol software portion (e.g.. module for the pro- 
gram analyzing function or tiie like) that is required in 
common for driving control of tiie various machines 
without regard to the types of tiie machines and a mod- 
ule for a control software portion prop®* to each irKlivid- 
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ual machine are held in the external nonvolatile memory 
3. Thus, In the case where the host computer 2 is con- 
nected with a large number of numerical control 
devices, the common module for the machines need not 
be duplicately stored in the external nonvolatile memory 
3. However, this never holds tor the case where there 
are numerical control devices provided with CPUs of dif- 
ferent architectures awong the numerical control 
devices that are connected to the host conpjter 2. 
Even in the case where the processing functbns them- 
selves share an algorithm in common, a plurality of soft- 
ware modules must be stored con-esponding 
individually to the respective CPUs of the numerical 
control devices of the different architectures. 

Further, the external nonvolatile memory 3 is 
loaded with a file CR which memorizes system configu- 
ration information. This file CR is stored with module 
configuration data MD (i.e., software niodule elements 
necessary for the reconstruction of the control software 
for each numerical control device) for reconstructing 
each control software, which is required by the machine 
tools, such as an NC lathe, NC milling machine, etc., 
motor-operated injection molding machine, industrial 
robot, etc., by combining the aforesaid software mod- 
ules, data on the permutation and combination of the 
software module elements, and addresses (URLs (Uni- 
form Resource tjocators)) Incficative of the locations of 
the data. Merger, the external nonvolatile memory 3 is 
stored with application software programs PI, P2, P3. 

such as user-generated machining programs, and 
set data D1, D2, D3, such as parameters stored cor- 
re^nding to the individual machines. 

FIG. 2 shows an example of the module configura- 
tion data fVID in the system configuration information 
storage file CR. This example indicates that the control 
software of the numerical control device #1 is conrv 
posed of a combination of modules E1 , E2, E3. .... Ek. 

Also, the host conrtputer 2 is mounted with a CPU 
for generally controlling the host computer 2. This CPU 
is connected at least with a nonvolatile memory A that is 
formed of a ROM. magnetic disk, or the like. The nonvol- 
atile memory A is loaded with communication software 
COi^M, which is similar to that of each of the numerical 
control devices #1 to #n, and control software generat- 
ing software LINK for successively reading necessary 
software modules from the external nonvolatile memory 
3 with reference to the system configuration information 
storage file CR, thereby reconstructing control software 
proper to each of the numerical control devices #1 to #n. 

When a system composed of tiiese individual ele- 
ments is connected to tiie power supply, the respective 
communication software programs COMM of the host 
computer 2 and the numerical control devices #1 to #n 
and the control software generating software LINK of 
the host computer 2 are first activated, whereupon each 
of the numerical control devices #1 to #n gets ready for 
the input of the control software. 

The host computer 2 first starts communication with 



the external nonvolatile memory 3 in accordance with 
ttie conti-ol software generating software LINK, and 
reads infamation (i.e., required software module ele- 
ments and data on tfie permutation and combination of 

5 tiiese software module elements) for generating conti^l 
software corresponding to the machine tiiat is con- 
nected to tiie numerical control device #1 , with refer- 
ence to the module configuration data MD in the system 
configuration information storage file CR. With refer- 

10 ence to the URL that indicates the location of the infor- 
mation, moreover, the host computer 2 successively 
reads the software module elements for the numerical 
control device #1 from tiie external nonvolatile memory 
3 in accordance with the permutation and combination 

15 of the software module elements. Then, the host com- 
puter 2 reads set data, such as parameters stored cor- 
resporKling to the machine connected to the numerical 
control device #1 , reconstructs control software corre- 
sponding to the numerical control device #1 , and trans- 

20 fers it to the numerical control device #1 . In response to 
this, the numerical control device #1 stores the trans- 
ferred control software in the volatile memory b. 

Thereafter, tiie host computer 2 r^eatedly execute 
the same processing as explained above every time the 

25 entry of the control software associated with one of the 
rumerlcal control devices is completed by the aforesaid 
processing. Thus, the host computer 2 reconstructs the 
control software by successively reading the software 
module elements for constructing the control software fit 

30 for the machine connected to each numerical cental 
device from ttie extemal nonvolatile memory 3, and 
fransfers it to the con^e^nding numerical control 
device so tiiat it is stored in the volatile memory b 
tiiereof. 

35 The numerical control devices #1 to #n, having con- 
trol software entered in their respective volatile memo- 
ries b, read the control software exclusive for the 
^ecrfic machines having previously been stored in tiie 
respective ROMs or hard disks of tiie numerical control 

40 devices tiiemselves, and enters it into tiie volatile mem- 
ories, thereby obtaining quite the same operating envi- 
ronment as that of conventional numerical conti^ol 
devices with ttieir system activated. Since ttie very con- 
b^ol software for the machines need not he previously 

45 written in tiie respective nonvolatile menrK)ries a them- 
selves of the numerical control devices #1 to #n. more- 
over, the capacities of the nonvolatile memories a of the 
numerical control devices #1 to #n can be made much 
more economical than those of the conventional numer- 

50 ical control devices. 

In reconstructing the control software for tiie 
machines, a user can restrict tiie elements and number 
of the software modules to be set in tiie system config- 
uration information storage file CR for reasons of his 

55 own. and hence, to omit unnecessary expanded capa- 
bility items and the like, for example. Accordingly, those 
functions which are not required by the user can be pre- 
vented from being read as objects of execution by the 
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nonvolatile memories a, so that the capacities of the 
respective volatile memories b of the numerical control 
devices #1 to #n can be economized, and the control 
software of the machines can be customized with ease. 

In updating the corttrol software for the machines. 5 
the re^ective nonvolatile memories a of the numerical 
control devices #1 to #n need not be reloaded for each 
machine. If the aforementioned processing is can'ied 
out after collectively updating the software modules 
stored in the external nonvolatile memory 3. all the con- io 
trol software programs stored in the respective volatile 
memories b of the numerical control devices #1 to #n 
can be update without exertion. 

Since the external nonvolatile memory 3 is not 
loaded with a plurality of the same software modules, it is 
is unnecessary to have a large storage capacity, since 
the sum total of the f Oe capacities will not become large 
as compared with the total storage capacity of a con- 
ventional nonvolatile memory required for making exclu- 
sive-use control software resident in the respective so 
nonvolatile memories a of the numerical control devices 
#1to#n. 

As for the operation after the completion of the acti- 
vation of the system, it is carri^ out in the same man- 
ner as the conventional one. The application software 25 

programs PI. P2. P3 such as user-generated 

machining programs, etc. are read as require from the 
external nonvolatile memory 3 and loaded into the indi- 
vidual numerical control devices #1 to #n, and are ana- 
lyzed with use of the control software set in the so 
individual numerical control devices #1 to #n, whereby 
the individual axes of the machines are drivingly control- 
led. 

The exclusive-use host computer 2 need not 
always be provided for the reconstruction of the control 35 
software. One numerical control device (in place of the 
host computer 2) may be caused to carry out operation 
for the reconstruction of the control software with use of 
the control software generating software LINK previ- 
ously stored in the nonvolatile memory of the numerical 40 
control device. 

In the case where the nonvolatile memory a of each 
numerical control device has a sufficient capacity, the 
nonvolatile memory a may l>e previously stored with 
some of the software modules that constitute the control 45 
software portion (e.g., portion for analyzing tiie applica- 
tion programs or the like) required in common without 
regard to tiie types of tiie machines and the software 
modules proper to the numerical control device. The 
time necessary for the activation of the system (the time so 
required for the reconstruction of the control software) 
can t>e shortened by transferring other control software 
programs from the nonvolatile memory a to the volatile 
memory b the moment these control software programs 
are entered in the volatile memory b when the power 55 
supply is connected. 

If the external nonvolatile memory 3 has a storage 
capacity large enough to allow the same functional por- 



tions of the control software to duplicate, tiie control 
software need not always be divided into software mod- 
ule units as it is stored in the external nonvolatile mem- 
ory 3. Thus, a series of control software programs for 
each machine may be directiy stored in advance in the 
external nonvolatile memory 3 so that they can be 
immediately transfen-ed to and entered into each 
numerical control device without being reconstructed by 
means of the host conrputer 2. 

Refemng to FIG. 3, the numerical control devices 
#1 and #2 and first and second machines B1 and B2 are 
connected to one another by means of a second infor- 
mation transmission line 4 tiiat is composed of a LAN or 
the like. 

TTie first machine B1 includes servomotors Ml, M2 
and M3 corresporKling to three axes, individually. The 
servomotors Ml and M2, among tiiese servomotors, 
are inseparably combined and drivingly control a tool 
C1. while the remaining servomotor M3 drivingly con- 
trols a tool 02. On tiie other hand, the second machine 
B2 includes two servomotors M4 and M5 con-esponding 
to two axes, individually, and drivingly controls one tool 
in cooperation witii each otiier. Meanwhile, servo ampli- 
fiers A1 to A5 have a D/A convaler therein. The servo 
amplifiers A1 to A5 are drivingly controlled by means of 
drive commands (torque commarKis) that are r^eived 
from the numerical control device #1 or #2 through tiie 
second information transmission line 4. Thus, tiie indi- 
vidual axes of the first and second machines 81 and B2 
are drivingly controlled in a dispersed manner by means 
of the numerical control devices #1 and #2, depending 
on tiie load conditions and the like of the respective 
OPUs of the numerical control devices. 

Servo circuits for controlling the servomotors may 
be provide on tiie servo amplifier side in a manner 
such that the servo circuits connects to the servo 
amplifiers are conn^ed to the second information 
transmission line 4. In this case, the servomotors Ml to 
M5 are drivingly controlled by means of movement com- 
mands delivered from the numerical control devices #1 
and #2 and received by their correspondng servo cir- 
cuits through the second information transmission line 
4. 

When tiie servo amplifiers A1 to A5 are connected 
to the second information transmission line 4, fixed 
addresses, e.g., addresses a1 to a5. on the second 
information transmission line 4 are allotted to tiiem, indi- 
vidually. 

The numerical control devices #1 and #2 reads the 
software modules in the external nonvolatile memory 3 
(or software reconstructed by combining the same) 
through the host computer 2 in the same manner as 
aforesaid, and stores them as control software for the 
machines. In FIG. 3 and its sut^sequent drawings, the 
nonvolatile memories a and tiie volatile memories b in 
the numerical control devices are not shown, and the 
substantial functional elements alone are illustrated. 

In FIG. 3 and its subsequent drawings, a motion 
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control module for two-axis control for the machine B1 is 
designated by El , and a motion control module for two- 
axis control for the machine B2 is designated by E3. 
Further, a motion control module for one-axis control is 
designated by E2. Furthermore, a communication soft- 5 
ware module for information transfer between the 
numerical control devices #1 and #2 and the s^o 
amplifiers A1 to A5 is represented by SERVO COMM. 
Naturally, the numerical control devices #1 and #2 also 
read nfKTdules for user program analysis and the like that 70 
are common to the individual numerical control devices. 

FIG. 4 shoes conditions for software modules which 
have been initially read for the numerical control devices 
#1 and #2, that is, setup conditions for the nruxJule con- 
figuration data MD in the system configuration infonna- is 
tion storage file CR. 

In the case where the control software is associated 
with axis control, moreover, it is necessary to provide 
axis output information SCD1 which indicates corre- 
spondences between axes commanded according to a so 
program and axes on the numerical control device side 
(e.g., information indicative of correspondences 
between X, Y and Z and first, second and third axes), 
and address selection information SCD2 for setting a 
fixed address for output on the second information 25 
transmission line 4 to which tiie axis output on the 
numerical control device side is to correspond. These 
servo configuration data (Information SCD1 and SCD2) 
are stored in advance in tiie system configuration infor- 
mation storage file CR of the external nonvolatile mem- 30 
ory 3. and are read, along with tiie software nrKXiules, 
such as the motion control modules, and user applica- 
tions, such as SERVO COMM, communication software 
COMM, machining programs, etc., in the numerical con- 
trol devices #1 and #2 in a software reading stage. 35 

FIGS. 5 and 6 show examples of tiie axis output 
information SCD1 and tiie address selection infomna- 
tion SCD2, respectively, set as tiie servo configuration 
data for the numerical control devices #1 and #2 in an 
initial stage. 

On ttie side of the numerical control device #1. 
drive commands Ela and Elb for two axes, delivered 
from the motion corrtrol module E1 for two-axis control, 
are define as outputs br first and second axes of the 
numerical control device #1 , respectively (see FIG. 5). 45 
and moreover, the fixed addresses a1 and a2 on tiie 
secoTKl information transmission line 4 are selected cor- 
responding to the first and second axes, respectively, of 
the numerical control device #1 (see FIG. 6). As a 
result, the servomotors M 1 and M2 are drivingty control- so 
led by the motion control module El through the servo 
amplifiers A1 and A2, respectively Further, a drive com- 
mand E2' delivered from the motion control module E2 
for one-axis control is defined as an output for a third 
axis of tfie numerical control device #1 (see FIG. 5), and ss 
the fixed address aS on tiie second information trans- 
mission line 4 is selected corresponding to the third axis 
of tiie numerical control device #1 (see FIG. 6). As a 



result, the sen^jmotors MS is drlvingly confrolled by the 
motion control module E2 through the servo amplifier 
A3. 

FIG. 7 shows an outiine of control of first and sec- 
ond tools #1 and #2 by means of the numerical control 
device #1 , Based on the informations, such as tiie axis 
output information SCD1 and the address selection 
information SCb2, the SERVO COMM controls ttie 
input and output of feedback data, such as drive com- 
mands, position/speed data, etc., between the numeri- 
cal control devices and the individual machines. 

On the side of the numerical control device #2. 
moreover, drive commands E3a and E3b for two axes, 
delivered from the motion control module E3 for two- 
axis conti^ol, are defined as outputs for first and second 
axes of the numerical control device #2, respectively 
(see FIG. 5), and moreover, tiie fixed addresses a4 and 
a5 on the second information transmission line 4 are 
selected conresponding to the first and second axes, 
respectively, of tiie numerical control device #2 (see 
FIG. 6). As a result, the servomotors M4 and M5 are 
drivingly controlled by tiie motion control module E3 
through the servo amplifiers A4 and A5, respectively 

If the machining times for the tool CI of the 
machine B1, tool C2, and machine B2 are t1, t2 and t3. 
respectively, and H the time t3 is tiie shortest among 
these times (t1. t2 » t3). tiie overall machining time is 
equal to "t1 + 12". If tiie second machine B2 is used to 
carry out tiie machining by means of tiie tool C2. how- 
ever, the overall machining time is equal to ir or 12 + 
t3". whichever is longer. Thus, the overall machining 
time can be shortened by (t1 +t2)-(t2 + t3) = t1 -t3. 

The following Is a description of processing opera- 
tion for the case where the numerical control device #1 
is caused to hand over the driving control of tiie tool C2 
to the numerical control device #2. 

As mentioned before, the motion control module E2 
for drivingly comrolling tiie tool C2 is composed of an 
ind^ndent software module. Therefore, by reloading 
tiie system configuration information storage file CR to 
make it reread a software module, the motion control 
nrxxJule E2 can be transfen^ed from the numerical con- 
ti^ol device #1 to #2 so that the numerical control device 
#1 can be caused to hand over the driving control of tiie 
tool C2to#2. 

TheretqDon, an operator first rewrites the module 
configuration data MD in the system configuration Infor- 
mation storage file CR in the external nonvolatile mem- 
ory 3 by keyboard operation through the host computer 
2 or the like so that the state shown in FIG, 4 is replaced 
with the state shown in FIG. 8, and further rewrites the 
contents of tiie axis output information SCD1 and the 
address selection information SCD2 of the servo config- 
uration data so as to establish the states shown In FIGS. 
10 and 1 1. Then, the host computer 2 is caused again 
to transfer tiie software nK)dules and servo configura- 
tion data to tiie numerical control device #1 and the 
numerical control device #2, and at ttie same time, tiie 
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application software programs, such as the machining 
programs, having so far been being executed in the 
numerical control device #1. are transferred also to the 
numerical control device #2. In consequence, the 
nrotion control nruxlule E2 for one-axis control, having 
so far been mounted in the numerical control device #1 , 
is transferred to the numerical control device #2, as 
shown in FIG. 9. 

In this case, the motion control module E2, having 
so far been coresponding to the third axis of the numer- 
ical control device #1, is withdrawn from the numerical 
control device #1, so that there is no input or output 
process con'esponding to the third axis of the numerical 
control device #1 . Instead, the drive comnnand from the 
motion control module E2 is transmitted to the senranrx)- 
tor M3 of the machine B1 by utilizing the axis output cor- 
responding to the third axis of the numerical control 
device #2 and the fixed address a3 on the second infor- 
mation transmission line 4. 

As described above, the drive axis control by 
means of an excessively loaded numerical control 
device can be dispersedly assigned to another numeri- 
cal control device by reloading the system configuration 
information storage file CR by the operator's manual 
operation. Alternatively, the load acting on the CPU of 
the numerical control device #1 tmy be detected so that 
the numerical control device #1 can be caused automat- 
ically to hand over the driving control of the tool C2 to 
the numerical control device 

In this case, it is necessary to store in the system 
configuration information storage file CR of the external 
nonvolatile memory 3, in advance, a hardware configu- 
ration information file (see FIG. 12) which is loaded with 
the type of the CPU mounted in each numerical control 
device or the free capacity of the volatile memory b. 
adaptability data (see FIG. 13) loaded with the adapta- 
bility between the file type of each software module and 
the architecture of the CPU, etc. Control software DSTR 
for the automatic handover may be either stored in 
advance in the host computer 2 (see FIG. 1 4) or stored 
in advance in the external nonvolatile memory 3 so tiiat 
it can be transferred to the host computer 2 when the 
system is activated. 

Referring now to the flowchart of FIG. 1 5. an outline 
of automatic processing will be described, in which 
excessive load acting on the CPU of each numerical 
control device is detected by means of the host compu- 
ter 2, and the numerical control device concerned is 
caused to hand over the driving control of some servo- 
motors as objects of control to another numerical con- 
trol device having a sufficient capacity. 

As mentioned above, the operator first stores in tiie 
external nonvolatile memory 3 in advance the system 
configuration information storage file CR, which con- 
tains the set values of tiie axis output information SCD1 
and tiie address selection information SCD2, according 
to initial drive conditions, and stores tiie volatile memory 
b of each numerical control device with tiie software 



modules in the external nonvolatile memory 3, as tiie 
control software, in accordance with the data in tiie sys- 
tem configuration information storage file CR. Furtiier, 
tiie operator downloads tiie application software pro- 

5 grams, such as the machining programs, into each 
numerical cortrol device (Step SI), initiates automatic 
operations of the host computer 2 and each numerical 
control device (Step S2). and causes tiie host computer 
2 to start a process for detecting load data and actual 

10 operation result data of tiie CPU of each numerical con- 
trol device (Step S3). 

For example, the running ratio of a task of tiie low- 
est priority of the CPU of each numerical control device 
(the fonger the task of tiie lowest priority runs, the 

15 smaller tiie load acting on the CPU is) can be used as 
the load data. Furtiier, the relation between the operat- 
ing time and downtime of the tool of each machine, e.g., 
tiie ratio of the operating time to the overall time, can be 
used as the actual operation result data. Each numeri- 

so cal control device obtains the average value, maximum 
value, etc. of tiie load data at every predetermined 
period, and transfers tfiese values, together with the 
actual operation result data, to the host computer 2. On 
the side of tiie host computer 2, tiie load data is utilized 

25 as a criterion for decision on tiie necessity of dispersion 
of tiie axis control, and the actual operation result data 
is stor^ in the external nonvolatile memory 3. 

After starting the process for detecting the load 
data and the actual operation result data, tiie host corn- 
so puter 2 determines whether or not the time for tiie 
revaluation of the necessity of dispersion of the axis 
control is reached (Step S4). If tiiis time is not reached, 
the host computer 2 stands by while repeating tiie proc- 
ess for detecting tiie load data and tiie actual operation 

35 result data and the process for discriminating tiie revalu- 
ation time. The revaluation time tor the necessity of dis- 
persion of tiie axis control can be discriminated by 
utilizing the establishment of ^ecrfic conditions, e.g., 
change of the control mode such as changeover from 

40 two-axis control to ttiree-axis control, as well as timer 
setup. 

When the revaluation time for dispersion is reached 
as the aforesaid processing is r^eatedly executed 
(Step S4). the host computer 2 retrieves the load data of 

45 all the numerical control devices that are connected to 
tiie host coniputer 2. and determines whetiier or not 
there is any numerical control device in which a part of 
the driving control of the servomotors has to be trans- 
ferred to any other numerical control device, that is, 

so whetiier or not tiiere is any numerical conti'ol device 
whose CPU load is excessive (Step S5). As mentioned 
before, the excessiveness of the CPU load can be 
determined dep&iding on whether or not the load data 
detected in the process of Step S3, e.g.. running ratio of 

55 tiie task of the lowest priority, is lower ttian a set value. 
If any numerical control device whose CPU load is 
excessive is detected, the host computer 2 then deter- 
mines whetiier or not tiie nrwtion control module for tiie 
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axis being driven by the excessive-load numerical con- 
trol device can be remounted in any other numerical 
control device (Step S6). 

This determination process can be executed by the 
following processing operation, for example. 

The host computer 2 first selects a motion control 
module to be transplanted from the excessively-loaded 
numerical control device to the alternative numerical 
control device, tf the mo^on control module that applies 
excessive load to the CPU is transplanted to the alter- 
native numerical control device, h is natural tor the alter- 
native numerical control device to be subjected to 
excessive load under the same conditions. Therefore, 
the motion control module that applies excessive load to 
the CPU is not counted as an object of transplantation. 
Thus, if the numerical control dei^tce #1 is subjected to 
excessive load in the cases shown in FIGS. 3 and 9, for 
example, the motion control module El is not expected 
to be transplanted, and the nnotion control module E2 is 
selected as an object of transplantation. Since the load 
on this numerical control device cannot be reduced if an 
inactive motion control nfKxJule is selected as the object 
of transplantation, such a motion control module is not 
expected to be transplanted either. 

After the nrKition control module as the object of 
tran^lantation is thus selects from the overloaded 
numerical control device, the host computer 2 refers to 
the adaptability data (see FIG. 13) in the system config- 
uration information storage file CR, and searches for 
numerical control devices which are provided with 
CPUs adaptable to the aforesaid nrxTtion control nxxJule 
and whose free memories stored in the hardware con- 
figuration data (see FIG. 12) of the numerical control 
device are larger in size than the file of the motion con- 
trol module. Further, the host computer 2 selects from 
these numerical control devices, one which is sut^ect to 
a relatively small load as a destination numerical control 
device with reference to the aforesaid load data. 

In the case where the general processing speed is 
increased as a ^ecific motion control module is trans- 
ferred to another numerical control device, moreover, 
this motion control module is selected as the object of 
tran^lantation, and it is determined, in the same man- 
ner as mentioned above, whether or not there is any 
adaptaksle numerical control device. 

If any numerical control device that fulfills the above 
conditions is detected, the conclusion in Step SB is Yes. 
If none is detected, the conclusion is No. 

If no conformable numerical control device is 
detected, the host computer 2 relinquishes the opera- 
tion for transplanting the motion control module, and 
returns to the process of Step S2, whereupon it repeats 
again the processes associated with the detection of the 
revaluation time for the collection and dispersion of the 
load data and the actual operation result data, decision 
on the replaceat^lity of the module, etc. As this is done, 
the load data, actual operation result data, etc. change 
diversely. Therefore, if any overloaded numerical control 



device is detected again, it will be possible for part of the 
motion control module of this numerical control device 
to be transplanted to another numerical control device. 
If any numerical control device that fulfills the 

5 appropriate conditions is detected in the determination 
process of Step S6, furthermore, the host computer 2 
reads again the system configuration information stor- 
age file CR for the overloaded numerical control device 
from tiie external nonvolatile memory 3, and removes 

10 the data of tiie motion control module as tiie object of 
fansplantation. e.g.. E2, from the software module 
combination data in the system configuration informa- 
tion storage file CR. Also, tiie system configuration 
infbmiation storage file CR for the numerical control 

75 device selected as the destination is read, and tiie data 
of the motion conti-ol module E2 as the object of trans- 
plantation is written additionally, whereby the axis out- 
put information SCD1 and the address selection 
Information SCD2 are updated. Thus, both tiie system 

20 configuration information storage files CR for the over- 
loaded numerical control device and the numerical con- 
trol device as ttie destination of transplantation of the 
motion control module are rewritten. In tilts manner, the 
driving confrd of tiie servomotor confroll«l l>y means of 

25 the overioaded numerical control device is transferred 
to another numerical conf ol device (Step S8). 

Based on tiie two updated system configuration 
infomiation storage ffles CR. the numerical confrol 
device which has so far been overloaded and tiie 

30 numerical control device selected as tiie destination of 
transplantation of tiie motion control module are caused 
individually to read tiie software modules in tiie same 
manner as when tiie system is activated, whereby the 
motion control modules is transfen-ed (Step S9). Then, 

35 tiie program retirns to St^ S2, whereupon the driv- 
ingly conf ol of each machine is started again. 

The at>ove is a description of the case where the 
load on the overloaded numerical control device is 
reduced by transferring part of tiie motion control mod- 

40 ule mounted in the overloaded numerical control device 
to another numerical control device, according to the 
one embodiment. As shown in FIG. 16. however, a 
^are numerical conf ol device #3 ttiat is not concerned 
directiy in the driving control of machines BV and Br 

45 may be previously connected to the host computer 2 
and the individual machines BV and 81". If the numeri- 
cal confol device #1 for drivingly confolling tiie 
machine 81 ' or the numerical corrtrol device #2 for driv- 
ingly controlling ttie machine B1" is subject to any sys- 

50 tem en-or or failure, in this case, tiie driving contnol of tiie 
machine having so far been connected to the faulty 
numerical conf ol device can be handed over to the 
^are numerical conf ol device #3 so that the driving 
conf ol of the machine can be continued as it is. 

55 Naturally, in this case, a CPU which the numerical 
conf ol device #3 uses is compatible witii the numerical 
confol devices #1 and #2. Since a volatile memory in 
the numerical control device #3 is initially stored witii 
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nothing, moreover, it is unnecessary to check the free 
capacity of the volatile memory to see if the software 
modules which have so far been nnounted in the faulty 
numerical control device can be reloaded into the 
numerical control device #3. When the faultiness of the 5 
numerical control device #1 or #2 is detected by the 
host computer 2, all the control software programs are 
immediately downloaded from the external nonvolatile 
memory 3 to the numerical control device #3 with refer- 
ence to data in the system configuration information 10 
storage file CR of the numerical control device con- 
cluded to be faulty, and the application software pro- 
grams are also downloaded so that the driving control of 
the machine which has so far been being driven by the 
numerical control device concluded to be faulty can be 15 
restarted. In the case where the numerical control 
devices #1 and #2 can return execution information 
(program number, row number, current position, etc.) of 
the application programs to the host computer, moreo- 
ver, the operation of the fauHy numerical control device so 
can be continued without Interruption. 

Further, one numerical control device may be used 
selectively for the control of a plurality of n^chines. 

If nnachines B3 and B5 need not operate sinuittane- 
ously by reason of the n^chining time, in the case 25 
where a workpiece is continuously machined in a sys- 
tem composed of machines B3, B4 and B5, as shown in 
FIG. 17. for example, the machines B3 and B5 can be 
controlled by means of one control device. In this case, 
if the machining times of the machines 63, B4 and B5 30 
are tS. t4 and t5, respectively, and the total machining 
time (tS + tS) of the machines B3 and B5 is not longer 
than the machining time t4 of the machine B4 
(tS + 15 ^ t4 ), and if workplaces machined by means of 
the machines B3 and B4, Individually, are fed to the 3S 
nrachines B4 and 85, re^ectively. the general cyde 
time for machining is settled depending on the machin- 
ing time t4 of the machine 84. Thus, one workpiece may 
be machine by means of the machine 83 under the 
control of the numerical control device #1 while another 40 
workpiece is being machined by means of the machine 
84 under the control of the numerical control device #2, 
and the system, upon completion of this machining, 
may be switched so as to control the machine 85 by 
means of the numerical control device #1 , whereby still 45 
another workpiece can be machined by means of the 
machine 85. 

The numerical control device #2 is downloaded with 
control software modules (only the motk>n control mod- 
ule E2 is illustrated for the numerical control device #2 in 50 
FIG. 17) for controlling the machine 84 and application 
software, servo configuration data SCD1 and SCD2, 
and set data, such as parameters, to be processed in 
the machine 84. The numerical control device #1 is ini- 
tially downloaded with control software modules (only 55 
the motion control module El is illustrated) for control- 
ling the machine 83 and application software, servo 
configuration cteta SCD1 and SCD2, and set data, such 



as parameters, to be processed in the machine 83. 
Thus, the individual workpieces are machined by 
means of the machines 83 and 84 under the control of 
the numerical control devices #1 and ^, respectively. 

When the machining by means of the noachine 83 
under the control of the numerical control device #1 is 
finished, the host computer 2 downloads the numerical 
control device #1 with control software nxxlules for con- 
trolling the machine 85 and application software, servo 
configuration data SCD1 and SCD2, and set data, such 
as parameters, to be processed in the machine 85, 
thereby switching the system so that the workpiece is 
machined by means of the machine 85 under the con- 
trol of the numerical control device #1 . 

In changing the control software module, common 
portions need not be changed, and it is necessary only 
that the motion control software El be changed over to 
E3 for the machine 85, for example. 

In this manner, a plurality of n^chines can be selec- 
tively controlled by means of one nun>erical control 
device. 

Claims 

1 . A numerical control system comprising a host com- 
puter, a plurality of numerical control devices con- 
nects to said host computer, and an external 
storage device connected to said host computer. 

each said numerical control device including a 
volatile memory and a nonvolatile memory 
stored with communication software for infor- 
mation transmission to and reception from said 
host computer. 

said host computer including a CPU and a non- 
volatile memory stored with communication 
software, and 

said host computer having functions to read 
control software from said external storage 
device and transfer tiie comrol software to the 
volatile memory of said numerical control 
device con-esponding thereto. 

2. A numerical control system according to claim 1, 
wherein said nonvolatile memory of said numerical 
control device is stored with part of the control soft- 
ware of the numerical control device, besides said 
communication software, the remaining part of tiie 
control program being stored in said external stor- 
age device. 

3. A numerical control system according to claim 1, 
wherein said external storage device stores the 
control software in the form of a plurality of modules 
divided individually for functional elemertts, and 
also stores module configuration data for providing 
information for combining the modules to construct 
the control software, said host computer is further 
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provided with control software generating software 
for constructing control software proper to each 
numerical control device, and said host computer 
reads said nxxiules from said external storage 
device in accordance with said control software 5 
generating software, constructs control software 
corresponding to each numerical control device in 
accordance with said modules, and transfers the 
control software to the volatile memory of each 
numerical control device. 10 

4. A numerical control system according to datm 3, 
wherein said modules are stored in said external 
storage device without duplication. 

15 

5. A numerical control system according to daim 3. 
wherein the nonvolatile menrrory of one of said 
numerical control devices is stored with said control 
software generating software to be stored in the 
nonvolatile memory of said host computer, whereby 20 
the host computer in said system is formed. 

6. An input setting method for control software for 
numerical control devices, compriang: 

25 

(a) connecting one or wore numerical control 
devices and a host computer by means of an 
information transmission line and loading com- 
munication software progran^ individually into 
nonvolatile memories in said numerical control so 
device(s] and said host computer; 

(b) connecting an external nonvolatile memory 
to said information transmission line, storing 
said external nonvolatile memory with control 
software for drivingly controlling a machine by 35 
means of said numerical control device(s), and 
storing a system configuration information stor- 
age file Indicative of the con'elation between 

the numerical control device(s) and the control 
software; 40 

(c) individually activating said communication 
software programs when the power supply is 
connected and transferring said control soft- 
ware con-e^nding to each numerical control 
device from said external nonvolatile menwry 45 
to said host computer through said information 
transmission line in accordance with said sys- 
tem configuration information software, and 
storing the control software in the volatile mem- 
ory of each numerical control device; and 50 

(d) causing the numerical control device(s) to 
analyze a read application program by means 
of the control software, thereby drivingly con- 
trolling each axis of the machine. 

55 

7. An input setting method for control software for 
numerical control devices according to claim 6, 
wherein said control software is composed of two or 



more software modules, said step (b) includes stor- 
ing the control software in the form of the software 
nfKXiules in said external nonvolatile memory, and 
said system configuration information storage file 
contains information to the effect that the software 
modules are combined into one control software 
corresponding to a specific numerical control 
device. 

8. An input setting method for control software for 
numerical control devices according to claim 6, 
wherein said control software is divided between a 
first portion required in common for the driving con- 
trol of various machines without regard to the types 
of the machines and a second portion, the remain- 
der, associated with the driving control and proper 
to each individual machine, said first portion of the 
control software toeing previously stored in the non- 
volatile memory in each numerical control device, 
said step (b) includes storing said second portion of 
the control software in said external nonvolatile 
memory, and said step (c) includes reading said 
second portion of the control software from said 
external nonvolatile memory when the povi^r sup- 
ply is connects and transfen^lng the read second 
portion, along with said first portion of said control 
software stored in the nonvolatile memory of the 
numerical control device, to the volatile memory of 
the numerical control device to store with them. 

9. An Input setting method for control software for 
numerical control devices according to claim 8, 
wherein said first and second portions of said con- 
trol software are conposed of one or more combi- 
nations of software modules respectivdy, said 
nonvolatile memory of the numerical control device 
and said external nonvolatile memory are stored 
with the software modules of said first and second 
portions of the control software, respectively, and 
said system configuration information storage file 
contains infornation to the effect that the software 
modules are combined into one control software 
con-esponding to a specific numerical control 
device. 

10. An input setting method for control software for 
numerical control devices according to claim 7 or 9, 
wherein said control software to be transferred to 
the numerical control device can be modified by 
reloading said system configuration information 
storage fOe. 

11. An input setting method for control software for 
numerical control devices according to claim 7 or 9, 
wherein said numerical control device is connected 
with a servo amplifier for driving a servomotor for 
each axis of each machine through a second infor- 
mation transmission line, said system configuration 
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information storage file further contains data indica- 
tive of the corre^ndence between said servomo- 
tor and a command for the axis delivered from each 
numerical control device, said correspondence 
data for the axis command and the servomotor is 5 
also transferred when the software modules com- 
bined corresponding to the numerical control 
device are transferred to the numerical control 
device, and said numerical control device delivers 
the command for each axis to the corresponding w 
servonrxTtor in accordance with the correspondence 
data for the axis command and the servomotor. 

12. An input setting method for control software for 
numerical control devices according to claim 7 or 9, is 
wherein said numerical control device is connected 
with a servo circuit for controlling a servomotor for 
each axis of each machine through a second infor- 
mation transmission line, the servo circuit being 
connected with a servo amplifier, said system con- 20 
figuration information storage file further contains 
data indicative of the correspondence between said 
servomotor and a command for the axis delivered 
from each numerical control device, said corre- 
spondence data for the axis command arxl the ser- 25 
vontotor is also transferred when the software 
modules combined corresponding to the numerical 
control device are transferred to the numerical con- 
trol device, and said numerical control device deliv- 
ers the command for each axis to the so 
corresporKling servo circuit in accordance with the 
con-espondence data for the axis command and the 
servomotor. 



15. An input setting method for control software for 
numerical control devices according to daim 13 or 
14, wherein said information transmission line is 
connected with a spare numerical control device in 
advance so that when an error signal is transmitted 
from the numerical control device in operation to 
said host computer or when the operation of the 
numerical control device is to be stopped for main- 
tenance operation, said spare nunDerical control 
device is assigned In place of said numerical con- 
trol device to be stopped, the contents of said sys- 
tem configuration information storage file are 
modified and set, and the data indicative of the 
stopped application softwares, combinations of the 
software modules and the con'espondence 
between the axis command and said servomotor 
delivered from each numerical control device are 
transferred to the spare numerical control device, 
whereby the operation is continued by means of 
said spare numerical control device. 



20 



13. An input setting method for control software for 35 
numerical control devices according to claim 6, 
wherein said external nonvolatile mennory Is further 
stored with a plurality of application softwares, said 
system configuration information storage file con- 
tains data indicative of the correspondence 40 
between the numerical control device and the appli- 
cation softwares, and each said conresponding 
application software is transferred from said host 
computer to each numerical control device. 

45 

14. An input setting method for control software for 
numerical control devices according to daim 13, 
wherein said host computer collects operating con- 
ditions for the numerical control device(6) and mod- 
ifies the contents of said system configuration so 
information storage file indicative of the combina- 
tions of said application softwares and software 
nKxiules for the numerical control device(s) and the 
correspondence between the axis command and 
said servomotor delivered from each numerical ss 
control device so that the operating conditions of 
each numerical control device are optimized. 
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